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(54) CHAMBER-CLEANING METHOD. DEPOSITION APPARATUS, AND METHOD OF 
MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve cleaning 
efficiency of chamber cleaning method, in which plasma 
is generated, using the cleaning gas which contains 
fluorine. 

SOLUTION: This chamber cleaning method comprises 
the steps of supplying the cleaning gas, which contains 
fluorine to a chamber (1) and cleaning the chamber (1) 
by generating a inductively-coupled plasma to the 
chamber (1) under the condition where the cleaning gas 
is introduced into the chamber (1). The cleaning 
efficiency of chamber (1) is improved, by cleaning the 
chamber using the inductively-coupled plasma of the 
cleaning gas. 
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sa-e. gt^^^x-^firE^v^A-KS^feu fir 

E* V > /<- £ * 'J > y -r £ C 1 1 £ {It * tc 7 -V > 

a-? y— 
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>J 

[19*^6] R3RJS3i::Ee<D*v>v<-*y--> 
[§t#JS7] r#« 3 icer©* 

[Rsrjib] ff*a3J=i2ea>^^>/<— 
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ftrE^XT/Siktfxi*. 7vu=f>££*. 
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ta*«i o] r*^ 3 icek©* y-- 

saiE^xv^^^xi*. t;u=j>£^. so. use 
fit LrmsH^-v >A-i-tt«&**tS^-v !7 y -- 

? y--><r^x$i(ii3^A'>/<-i=«*s 
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SIT*. fS^*S£^XT£ffrE*-*>/<-lcfg£U i?r 
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ItrSE^ y-->-!/#XI*. = 7-;Mbgiii*#<t?j£Kg 
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?=? X7 *issb* A-ictt^-r * xt 
^^fg^^fc^ y ^SirE^-v^-Kftia 
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WIHEIi. I$.bg<bS/'J=i>|g£^#-. 
lirtE^X^/SjJktfxtfWSgSi*. ftriB* 'j--><fiS 
IJIB ^ X v £ ik $&& L T «Jg-f * fiflggtl. 

IB^ * >/<-l=tt«&-r 5 w i: t » 

stria ^ Ajk ax A<«!ria^ -v >/ a * 
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[0 O 0 1 ] 
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If. ^5X7CVD (Chemical Vapor Deposition) g 
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[0009] 9*J—-Xfax\t* = 7?fl:Mi*«j 

[00 10] *S8Bjn3j:.&^*>/<— ? »J— =>$TJ5tt 
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fc«fi3-e. (1) C:lHMi*??X-7«ja* 

Lrje±t4^tt, H8et?7X7tfMUfc«ffl 

T?» (l) l=7v**£tf* 'J— -XfiiX 

*tt*&L. (1) t^i J-->mcti 

6^7X7$9glcMt4^tl*, -«(=ffl«T?* 
5. UA^L.. f^X^^iiXt^^'^- (1) lz» 
A**ifc«filT?. (1) l=R»«^^X-7 
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fe£o C<0ig^. ^»J-->y^X^-V>/<- (1) 

[oo i 5] ^-v>a— (i ) -eii. Hbv»j3 

^X^£*#X(*. r;u=f>£^i;::<tA<fc&o COS 
^. ^X^jSjJktfxiS. <? *J-->7JJxtfT*>s< 

- (1 ) fz«MS**ifcSL «^LtfV>/\- (1 ) \z 

[0 0 16] ^^CJ:^iIS§lt &tf (3) \zm 
(1) 

>71SX£T*>'<- (1) lz«*&-rs? 'J-->y# 
X#JSgg (6. 10a. 1 Ob) ±r. 5*J--^<fX 
X;b^*>/<- (1) I^AStlfcttSSr. g§S*S^ 
7X7$f-V>/\- (1) IC$£*fcL. (1) 
*^U--^t^^7X7^8i(1K 12) i 

[0 0 1 7] **^fCck-5«KSM(*. SffilzM*^ 

-r^^^>/<- (1) <fc. ^7X7M^X$ft>A 

- (1) fC«*&-r^^^X7^i^^X«JgSS (6. 7 
a. 7 b) 7vm*&t;<7 'J-=>^#X£^-V> 

CD lc«4&-r^^ , J-->y^xttJ&^g (6. 

10a v 10b)i, ^7X7»±S1 (11, 12) 
££fi!x.Tl>So ^5X7*±« 1 2) It 

^7X7S*^A<f^>/^- (1) fzSA<**i/rttffl 
■e. (D l:^6^?7X7JMLt^ 

±-r-5o ^'J-~>^^Xtt*S^M (6. 10 a. 10 

b) i*. mmft-zzr^xviimsLLtzizmv. ^-v>a 

- (d iz* i)--ts<fisx&m&?& 0 
[ooi8] *&m\z±&¥mto3tmo>®&?3m\*. * 

(1) OrtSUTfSffi (3) lCE£J&jS-r5C£ 
(1) lr«Jg-T«ci:i:. 

(D icSA$^fcttfiS-e. g£S33^:7 

7X7Sft>/^ (1 ) IC&£U ^-V>/N'~ (1 ) 

[ooi 9] ^^ic^^>^^>/<-^ 
yu*r=7M*^ (d 1:^7X7^^$ 

mtz-rzzkk. ^7X7s*#x/i<f (i ) 

KSA£*Uctt8§-e. (1) icgSSe^^^ 

X^£j5*LT&£-f fiSe^^X-**** 

^LfcttfiS-e. (1) f3^-/^JS^$#t?<7 

■J-->^:tfX£ttJ&U (1) 

[0 0 2 0] 



8S£itt*Jfhr £o 

[002 1] H1I*. U— " 

15 0$^ ^X^CVDg®5 0li. *»<*ga 

<o®&£ff?tz&<»tfim&mv&Zo ?7X7cvds 

©sold*. ^*>^-1 tfaffiXft^^tlC^H- 
fctlTl^o S«£JS£2l::l*. «M^fft>^^S«3 

[0 0 2 2] ^-*>A-1 (Cl*. V7>^$ttet§ 
-/X^4rt<ifccti=>;h,& 0 /X;U4lzte. "7^^P— =1> 

hP-7 (MFC) 5aty<;^5bif^Lt, 
^tfXj&UJWS^flSo 7X7P-3>hP-7 5 a f£. 

^5bit y X;i^4fci/^>^x^SAL. SX 
;i/4-w(Di/5>^xcD«t&$iS»r-r^o yX;u4i*. /< 

;U^5 b^bi^^tl/:V7>fX^ft>M-1 ICS 

a-t^o 

[0 0 2 3] i fcl*. Mlc. 7/nJ:/;tfx. 

MSitfX. KiiitfX. XtfH^lbgigtfXStftJS-f 4 
yX^U6rt<glt£;K&p yX;u6fctt % 7X7P-3> 
hn-7 7 a<t/<;u^7 b <h£tf-L-C7;u^>#xrt<. 

7X7P-3>hP-78 a ty<;U3f8 bi^LTS 
ff§#X*<. 7X7P-a>hP-79aty^9bi 
£tf*LT&iil:tfXA<. 7X7P-3>hP-7lOai 

&$&£*l&o 7X7P-3>hP-77a, 8a. 9 

a. am oai*. *tt**t. r;u=r>:tfx. gigtf 

o>mt&m&mw}-?&o /^7b, 8 b. 9b. sum 
obi*. r;n*>;tfx. gfft#x. 

x. &.zf=yvibmmiS*&sXj\,6\z&&i,. Xf*. 

[o o 2 4] 7A7P- a> hn — ^ 1 o a £/<;u:?i 
o b^^LryX^e^e.etj&^n^^^^^bS^* 
xizi*. ±&o>sVo<DV^mii^ (f 2 ) ^iD*tt 
IP*. sXjt,efrz>&t62tiZ> = 7yitmmJix 
li. = ?*;Mbggi9 5%. :7->ifi#X5%TMflJ£*j»x& 
#x*cfc£ e yvmiixo>J&tmit+ {rI^ombt?. = 

v m «X £ liEEJ L r ffiffl * HX C Icgjg $ *i 4 

7 7«*s«t^o ^^s^x^t^ig^ 20 
[0025] ^^>/<-io>^#fii aiztt. jsar> 
111 2&mm2*i*>. s^asssii 2«*. es7>f 
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[0026] ^7X7CVD8i5 OKI*. Ml=. > 
hn-71 3A<aitc>*i5 0 n > h n—=p 1 31*. Bta 
©7X7B-a>hQ-7 5 a ~1 O a. /^L,t75 b ~ 

7/u=r>#x. gm#x. &st#x. atf=:7sMtmsst 
#x0>«wsaa>©iffi>. /^5b~i ob<o§§gi. at; 
sraa*nasi 2\z*LZ,-mmmm&o%nn£fT?. =>>k 
p-51 3 1=1*. M®m-?a7 : ?i±&mm2ti& < > &.± 

[00 2 7] ^XTCVDglSOtt. Sffi3IC. M 

<b->y=J>lg. m<bis>)±>m. &tfK<bg*b->y=i:> 

i-«jss*t.&. g<b->y=i>K£fi&jg-r&i§£. 

tfxttf. I=«tt&**v4. &<bS<b->y=i 

>M£ricig-rsJ§^. yx*4i6^->7>^i<. ;x 

•e. <Dl*«»T?:? : 7X736<«££;h.££. & 

ffi3l=^b->'j3>M. £<b*>y=i>B&. Xli&fc&fl: 

[0 0 2 8] 7"7X7CVDSI5 0I*. Sffi3^0>j£ 

'J-->-7"l*. = :7-MbMi?S#x£$ >)-->7±'Xt 
Ltft>A*-i Iz^ALfcttSlT?. leg 

^7 X7 1= <fc y . > * >/ <- 1 |= Jt« L fcMtfx 

7 ? vc^ma x £«fc*nft-e * tifeRvnft ■?•» 
x-TSffifflLr^y— ->^$ff5ci:i=«fey. *y- 
=>*»««m.ts*i.s. *n*a>x»i=j:«ia« tstg 

[oo2 9] =7v<b^m**x*^y-->^*fxi:L 
T&m L fc «S§-efSaS6^ *9 XT * IB^f 5 ^ V 1/ /< 

— 9U— =>tt»tttt. ft*. fTfrlvccttfr-afe. c 
*vl*. = 7-y<bgS#X<DlWI$S#:*7X7£&ifeTrS 

I*. §18S^7X7$«tLTft>A- >y--> 
^A<fT*5*vT#fc. LA X L. fgfpi%t*. T8B(D*a5l=<k 

oTH^-vibss^oeaie^^^XT^ffisic^ 

[0 0 3 0] Aift. *r. t^ivyi bA<§BA^*t. 771, 



d>#X4</X^6*bfV>/<-1lctt{S4*i5. C 
l=J:y«Sm7>T-M 1 l=Bfi»©ff;b<EPfl]S;h.S. !g 

saftmffowftiir.fcy. gtsss^^XTAtjSAu ^ 

[o o 3 i ] 7;i^>#x#Hm*T?RaSitS£:7 i 7X7 

leeways. git%-c. =-7vitmmisxo>&tii 
mwmtia£*i&o eLta>ia«i::«fcy. = :7-MbMSii#x 
^^fcjifflStTgsse^^^xv^gesi^iB^-r* c t 

[oo3 2] E2 1*. ^.yvitmgiiixom&mto&it 

t =Olcfelt-5T7UJ>^XO)3Sai*. 2 00 seem 

S^**Xfl)««SA<§BS&*ix*. = 7».MbgSlt:tfX0>«IS 
SI*. ^Mti (>0) 

l=. 2Oecc m 0> = ?yib&miSX<D&&t)<MiiiZ*i 
SI^T. B#&)t 2 (>ti)l:. =z?vitmmiix 
<035SA<8 O s c em*£ltltlnS*i. =.~P v AtmSkii X 
CDttJSti«100sccmlCftS. Ml-. KSIt3 (> 
t 2) l-> =7-y<bg*#X<DS£g*<1 0 0s c c m/: 
ItliJlP*^. =7-><bSm^X(0«t$gfiA<2008 c c 
mCuS-S. SIC. ^$Jt 4. t 5. t6. t 7 ic-tft-? 

*i2oo s c cm-ro=7^<b^^xro«t&A<iiJja* 

*t. MM t 7 KIKI-I*. 1000sccm«) = 7vft;I 
^#X<©tt<&A^*?*V*. 1 O O O s c c m(D = 7 «y it 

mmisx&&&$titzVtmT*. ?*>'*-io>fj-=. 

xo>&ikt>mmz*tz>zki*. mm&^zf^x^o)^ 

a)«*&a>§a*&B»a>=7^<bSm#xo5ii*pfiA«. =7 

vitmmiixo>mtatit*v t/j%*< *^scii*. r« 
s^^x^rossi4*Mi=a;tf>4S^e.»*LLv 

[0 0 3 3] =7<^bgSii**X©&*S*<ra&*:h.*:&. 

7X7it8ftitu. a«Mi=T7u=r>^xo«jsflA< 

OloECoTt,. gSSMS^^X^IiftlfS*.. =7'vft 
■*tta ^9X7 ££5£l=SgffeT * C i: AtRFS6T? fc*. 

c«>±:#. T;w=r>^x»«is««>a^i4. ®PS«i=fT 
awr*=ti*. *^Lf=giai^^X7©gestt$ 
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[0 0 3 4] =Z> v{t&miSX<Dl&&Vffliii2tltz&* 

£ Li». S« 3 l=»fbv 'J 3 >KA^K**if=a<D^-fr 
-riV, i ©MMKttitLfc&fbi/yavM 

A— 1 <DrtS©aS*R6Cf=i6l=:. S«3 izmti^ <J a 

[oo3 5] miK3izmitis>)zi^m&.ifmtw. 

c £ LU. g<b v 'J =1 vM&UWbgfci/ 'J =i > 

&lb*> 'J 3 >K£ib&LT<b^»x 
mz < ii. ^ * 1 <DWMlr#^ Lfcg<b-> U 3 > 
£t*s ,fc tflHb&<bS/ 'J 3 >K£ «fc y SbSMi^^f 4fc 

<DX/<s/$ y Xflz&Z&iti'') a tfKfb^b 

[0 0 3 6] £l±l=iftW*JKfc*-5l-. *gg*&<0«2SST? 
l*« =7*y(bSig^X*^'J-->^xtLrflE«L 

l=«*S* *tfctt8S7*it3l$S^ ^7 X v © jS*AMt*>*u 
^-<DSl= = 7-y{b^#X<7)^-v>/<-1 'MBtfttSAtlfl 

c*tt<fcy=7-v<bg^**xo5g#^^7X 

[0 0 3 7] fcfc. ^HSS<OJKSSI=fctiT. g&g$S#:? 
^XTA^ik**i.5ei=^^>/<-i 

mkisxt<?*>,t-MzBA2ixtzVii&-(*. mmsz-s 



tt, T^=r>^*y4.fi<ffi-e&y. Sfit#x»tfKSi 

[0 0 3 8] iU ^ISffiroJBSST'iftWSJiTliS.fc? 
I=. ilS^^7X?A<^S*i4KI=^W/^-l iz 

i\. r < >u=r>*rxii. ^y^A^x. gj&flx. sick 

■5. Ml-, T/UzfV^XI*. /n'J^A^X. SSitfX. 

g<b-> y 3 >&;&i;iHbg<b-> y a v&OTjSKw&a^ 
'J— c*i6©SjS*i&. 
g|#i8^:^X7*t£*£:fc3fg|::^;,A-i 

CO 0 3 9] 

*f!Wlc«ty. 7^£#t;*y-x> 

trisxi&mLTypXvzmtk-t&T* y- 

[0 0 4 0] *fEWIC«fcy. 77SStWJ- 

-V^^SffifflLt7'7X7 * 

y— -xfyj&oiz y— -ts<f%m&fa±L. ? 
y— ->y©fcto<o^x-7$^A'>/<-i-$Sfc^ 

ten hi i*. **^i-«t*5 i -v>/<-^ y-->y 
fsmnmMo-m^mmt^ ^7X7cvd8iso 

[02] H2I4. =7ry^bSm**X(0«ISS<D^b** 

-r. 

[fc^0>iftl?l!] 
1 : 

1 a : 

2 : g«3S#£ 

3 : &£ 

4. 6 : ;X;i. 

5 a~1 0 a : KP— ^ 

5 b ~ 1 Ob : 

1 1 : *S«T>-?± 

1 2 : ^jf&Sjg 

1 3 : a>hP-7 
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